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Abstract 

Objective  To characterize the histological and epidemiological features of male lung cancer patients in 
China. 

Methods  The demographic and histological information about male lung cancer patients identified 
from 2000-01-01 to 2012-12-31, was collected from the Cancer Hospital of the Chinese Academy of 
Medical Sciences. Relative frequencies (RF) were estimated for major histological subtypes and 
compared according to the years of diagnosis and birth. 

Results  The RF of adenocarcinoma (ADC) increased from 21.96% to 43.36% and the RF of squamous 
cell carcinoma (SCC) decreased from 39.11% to 32.23% from 2000 to 2012 in the 15 427 male lung 
cancer patients included in this study (Z=17.909, P<0.0001; Z=-6.117, P<0.0001). The RF of ADC 
increased from 28.72% in 2000-2004, 36.88% in 2005-2008 to 48.61% in 2009-2012 in patients born 
after 1960. The age-adjusted RF of ADC in 2007-2012 increased consistently in all the investigated areas. 

Conclusion  The increased RF of ADC in male lung cancer patients highlights the need for further 
investigation of the etiologic factors of these tumors. Smoke-free policies rather than modifying tobacco 
products should be enforced. 

Key words: Epidemiology; Lung cancer; Histology 

Biomed Environ Sci, 2014; 27(1): 3-9        doi: 10.3967/bes2014.010             ISSN: 0895-3988 

www.besjournal.com (full text)            CN: 11-2816/Q          Copyright ©2014 by China CDC 

 
INTRODUCTION 

ung cancer is the leading cause of death in 
Chinese men[1-5]. The Chinese National 
Cancer Center and Disease Prevention and 

Control Bureau under The Ministry of Health 
reported that newly diagnosed lung cancer 

accounted for 22% of all cancers diagnosed in 2009 
in Chinese men. The age-standardized (world 
population) incidence of lung cancer is 47.48% per 
100 000, which is higher than that in developed 
countries[2-4,6]. The incidence of lung cancer in 
Chinese men in 2009 was higher in urban areas 
(49.81% per 100 000) than in rural areas (42.01% per 
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100 000) while the age-standardized mortality rate 
was 3-fold higher in 2009 (40.46% per 100 000) than 
in 1973-1975 (10.25% per 100 000)[2-4]. The 
increased incidence of lung cancer and mortality as a 
result of lung cancer in Chinese men are in part due 
to long-term exposure to cigarette smoking[7-8]. 

Since the 1950s, convincing data documenting 
the unequivocal causal relationship between 
cigarette smoking and lung cancer in developed and 
developing countries, including China[9-13], has been 
presented. This association was first observed in lung 
squamous cell carcinoma (SCC). Later reports 
documented the association with small cell lung 
carcinoma (SCLC), large cell lung carcinoma (LCC) 
and adenocarcinoma (ADC)[12]. In recent years, the 
histologic subtype of lung cancers has been reported 
in The United Kingdom, The United States, Finland, 
Hungary, Spain, Japan, Lithuania, and Tunisia[14-27], 
where ADC has been more frequently diagnosed 
than SCC. Smoking behavior and the consumption of 
tobacco products have thus changed[10]. Few reports 
on lung cancer are available in China due to limited 
data on lung tumor histology[28-29].  

In this study, the data about Chinese men whose 
lung cancer was diagnosed between 2000 and 2012 
in the Cancer Hospital of the Chinese Academy of 
Medical Sciences, Peking Union Medical College 
(CHCAMS-PUMC), was analyzed.  

MATERIALS AND METHODS 

CHCAMS-PUMC is one of the largest and oldest 
class-A cancer hospitals in China. It has 
approximately 1 200 beds, and offers comprehensive 
surgical treatment, radiotherapy, chemotherapy, 
therapeutic and pathologic services, and 
consultations for patients from Beijing and all parts 
of mainland China.  

Data Sources and Selected Cases 

Histology-confirmed male lung cancer patients 
(C34, ICD-10) with complete demographic 
information (gender, nationality, year of birth, 
residential address) admitted to CHCAMS-PUMC 
from 2000-01-01 to 2012-12-31 were included in this 
study. The area and time variations in more than 400 
patients with lung cancer from 9 geographic areas 
were analyzed in the present study. 

Classification of Histological Subtypes 

The histological subtypes of lung cancer were 
defined according to the international classification 

system[30]. The lung cancers (ICD10 coded as C34.1 to 
C34.9) were sub-divided into SCC (M8070, M8083, 
M8072, M8074, or M8076), ADC (M8140, M8144, 
M8211, M8230, M8250, M8251, M8255, M8260, 
M8333, M8549, M8550, M8574, or M8576), SCLC 
(M8041, or M8045), LCC (M8012, M8013, M8246, or 
M8310), adeno-squamous carcinoma (ASC) (M8560), 
carcinoid tumor (M8240, M8249, or M8244), 
sarcomatoid tumor (M8033) or other tumor (M8010, 
M8020, M8022, M8032, M8050, M8430, or 
unspecified).  

Statistical Analysis 

The data was analyzed using the SAS 9.1 
statistical software package (SAS Institute, Inc., Cary, 
NC). The relative frequency (RF) of each histological 
subtype and the demographic covariates (year of 
diagnosis, year of birth, and age) were calculated. 
The distribution of lung cancer subtypes was 
detected by chi-square test or Z-value. The RF of 
histological lung cancer subtypes was estimated. The 
RF of SCC and ADC in 2000-2012 was detected. 
P<0.05 was considered statistically significant.  

RESULTS 

Of the 15 526 male lung cancer patients 
identified from the health information system, 99 
were excluded from this study due to duplicate 
records or missing information on histology, date of 
birth, date of diagnosis, or residence. Thus, 15 427 
individual male lung cancer patients who were 
diagnosed between 2000 and 2012 were finally 
included in this study. 

The major histological subtypes of lung cancer 
were squamous cell carcinoma (35%); 
adenocarcinoma (34%), small cell carcinoma (15%), 
large cell carcinoma (3%), and ASC (2%). The other 
tumors (10%) consisted of unspecified subtypes (9%) 
and categories (<1%). 

Of the SCC patients, 52% were diagnosed with 
moderately-differentiated SCC, 43% with 
poorly-differentiated SCC, and 5% with well- 
differentiated SCC. Of the ADC patients, 54% were 
diagnosed as poorly-differentiated ADC, 38% with 
moderately-differentiated ADC and 8% with 
well-differentiated ADC. All lung lobes were included 
with the superior and inferior lobes accounting for 
46% and 30%, respectively.  

As shown in Table 1, the proportion of admitted 
male lung cancer patients was higher in 2012 than  
in 2002, and was higher after 2007 than before 2007 
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Table 1. General Parameters of Lung Cancer Patients 
Included in this Study (n=15 427) 

Class n (%) 

All 15427 (100.0) 
Year of diagnosis   

2000-2002 2 181 (14.14) 
2003-2004 1 584 (10.27) 
2005-2006 2 287 (14.82) 
2007-2008 2 666 (17.28) 
2009-2010 3 240 (21.00) 
2011-2012 3 469 (22.49) 

Age (year)   
<35 210 (1.36) 
35-45 1 216 (7.88) 
45-55 3 566 (23.12) 
55-65 5 305 (34.39) 
65-75 4 190 (27.16) 
75+ 940 (6.09) 

Residential area   
Beijing 4 750 (30.79) 
Hebei 2 492 (16.15) 
Inner Mongolia 1 361 (8.82) 
Shandong 1 033 (6.70) 
Heilongjiang 952 (6.17) 
Shanxi 929 (6.02) 
Liaoning 923 (6.00) 
Henan 663 (4.30) 
Jilin 456 (2.96) 
Other 1 868 (12.11) 

 
 

(61% vs 39%). The majority of male lung cancer 
patients (85%) were diagnosed at the age of 45-74 
years, especially at the age of 55-64 years (34%). 
Over 80% of the lung cancer patients were from 
Beijing (31%), Hebei Province (16%), Inner Mongolia 
Autonomous Region (9%), Shandong Province (7%), 
Heilongjiang Province (6%), Shanxi Province (6%), 
Liaoning Province (6%), Henan Province (4%), and 
Jilin Province (3%).  

Figure 1 shows the RF of SCC, ASC, ADC, SCLC, 
and LCC. The RF of ADC was nearly 2-fold higher in 
2011-2012 than in 2000-2002 (43% vs 22%), and was 
higher than that of SCC (43% vs 32%).  

Figure 2 shows the RF of SCC and ADC in 
2000-2012). The RF of SCC was significantly lower in 
male lung cancer patients born after 1961 than that 
of ADC in those born after 1960 (29% vs 49%).  

Table 2 shows the RF of SCC, ADC, SCLC, LCC, 
and ASC in male lung cancer patients from the 9 
geographic areas after adjusting for year of diagnosis 
and year of birth. The RF of SCC was 31% in Beijing 
and 41% in Jilin Province, the RF of ADC was 27% in 
Shanxi Province and 37% in Beijing, the RF of SCLC 
was 13% in Jilin Province and 17% in Shanxi Province, 
the RF of LCC was 2% in Liaoning Province and 5%  
in Beijing, the RF of ASC was 1% in Shanxi Province 
and 3% in Henan Province. The distribution of SCC was 

 

 
Figure 1. RF of different subtypes of lung cancer in 2000-2012. Trend tests were computed for SCC (Z=-6.117, 
P<0.0001), ADC (Z=17.909, P<0.0001), SCLC (Z=2.814, P=0.0049), LCC (Z=6.073, P<0.0001), and ASC (Z=-10.082, 
P<0.0001). 
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Figure 2. RF of lung cancer in 2000-2012. 

Table 2. RF of Different Subtypes of Lung Cancer in Different Geographic Areas 

Study Areas SCC ADC SCLC LCC ASC Other 

All areas 35.41 33.59 14.80 3.47 2.00 10.73 

Beijing 31.11 37.20 14.04 4.54 1.89 11.22 

Hebei 38.00 31.01 16.46 2.90 1.96 9.67 

Inner Mongolia 39.80 28.63 16.03 3.28 2.48 9.78 

Shandong 36.35 33.86 14.28 3.29 2.15 10.07 

Heilongjiang 39.80 32.50 13.83 2.49 1.33 10.05 

Shanxi 39.86 26.80 16.68 2.96 1.31 12.39 

Liaoning 34.69 34.88 14.85 2.36 2.13 11.09 

Henan 31.69 37.17 13.62 4.30 2.74 10.48 

Jilin 40.79 30.10 13.28 4.16 1.42 10.25 

Note. Adjusted for year of diagnosis by 1-year intervals and year of birth by 5-year intervals. SCC: 
squamous cell carcinoma; ADC: adenocarcinoma; SCLC: small cell carcinoma; LCC: large cell carcinoma; ASC: 
adeno-squamous carcinoma. Distributions of the cases in the study areas were statistically significant for SCC 
(χ2 =46.056, P<0.0001), ADC (χ2 =51.634, P<0.0001), and SCLC (χ2 =29.132, P<0.0001) and not significant for LCC 
(χ2 =15.032, P=0.059) and ASC (χ2 =10.347, P=0.242). 
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significantly different for the major histological 
subtypes in terms of geographic area of residence, 
areas (χ2=46.056, P<0.0001), ADC (χ2=51.634, 
P<0.0001) and SCLC (χ2=29.132, P<0.0001). 

Table 3 shows that the RF of SCC and ADC in 
different geographic areas. The proportion of ADC 
patients was higher than that of SCC patients from 
2007-2012 in Beijing (42% vs 29%), Shandong 
Province (41% vs 34%), Heilongjiang Province (38% 
vs 36%), Liaoning Province (42% vs 33%), and Henan 
Province (44% vs 31%). 

DISCUSSION 

The incidence of adenocarcinoma was higher 
from 2000 to 2012 than that of squamous cell 
carcinoma from 2011 to 2012 in Chinese male, which 
is consistent with that in other developed and 
developing countries[13,15,19-27]. 

As early as the 1950s, the link between smoking 
and lung cancer had been established[13-14]. The 
tobacco industry produced ‘light’ and ‘low-tar’ 
cigarettes in the late 1960s to encourage 
health-concerned smokers to smoke these cigarettes 
rather than to quit smoking[31-34]. A number of 
studies showed that smoking ‘low-tar’ cigarettes 
increases the risk of adenocarcinoma[31-34] and 
ADC[27-29]. In fact, the shift from SCC to ADC has been 
observed in many countries[17-20,27-29,31-33]. The 
incidence of adenocarcinoma increased by over 50% 
from 1980 to 1997 among men, which is two-fold 
higher than that among women in a number of 

European countries[33]. 
Adenocarcinoma is the most common lung 

cancer in the USA and many Western European 
countries. It has been shown that smoking filtered 
cigarettes and modern cigarettes increases the risk 
of ADC[14,28,30-33].  

In Japan, consumers of tobacco products have 
switched from smoking non-filtered to smoking 
filtered cigarettes since the 1960s[34]. The 
observed shift from SCC to ADC among Japanese 
men in the 1990s may be a result of this shift[16]. 
The factors contributing to this change are 
reported[33-39]. There is evidence that smoking 
low-tar cigarettes can cause adenocarcinoma[21]. 

In China, the average amount of tar per 
cigarette decreased from about 27.27 mg in 1983 to 
16.10 mg in 2000[40]. In 2000, the National Tobacco 
Corporation of China banned the marketing of 
cigarettes containing over 17 mg of tar. The average 
tar per cigarettes further decreased from about 16.1 
mg in 2000 to 11.9 mg in 2010. In 2010, sale of 
‘low-tar’ cigarettes containing less than 10 mg of tar 
per cigarette was 3.7 million boxes, accounting for 
8% of total cigarette sales in China[41-44]. Smoking 
cigarettes with filter tips since the early 1980s has 
played an important role in the absolute and relative 
increase of lung adenocarcinoma.  

The limited epidemiologic data about lung 
cancer in Chinese mainland populations has shown 
the changes in histological subtypes of lung can- 
cer[28-29]. The incidence of SCC decreased from 30% 
in 1998 to 24% in 2007 while that of ADC increased 

Table 3. RF of SCC and ADC in Different Geographic Areas in 2000-2006 and 2007-2012 

All cases  SCC   ADC  

2000-2006 2007-2012  2000-2006 2007-2012  

Changes 
of SCC  2000-2006 2007-2012  

Changes 
of ADC Study Areas 

(N) (N)  (N) RFa (N) RFb  (RFb-RFa)  (N) RFa (N) RFb  (RFb-RFa) 

All areas (6 052) -9375  (2 286) 38.04 (3 176) 33.71  -4.33  (1 587) 26.06 (3 595) 38.45  12.39 

Beijing (2 306) (2 444)  (814) 34.51 (748) 29.21  -5.3  (646) 28.36 (1 006) 42.26  13.39 

Hebei (914) (1 578)  (352) 39.4 (588) 37.17  -2.23  (222) 24.42 (559) 35.18  10.76 

Inner Mongolia (491) (870)  (212) 43.8 (325) 37.69  -6.11  (107) 22.1 (278) 32.06  9.96 

Shandong (347) (686)  (133) 39.49 (228) 33.65  -5.84  (89) 24.51 (282) 41.16  16.65 

Heilongjiang (341) (611)  (151) 47.32 (214) 35.78  -11.54  (78) 21.86 (239) 38.31  16.45 

Shanxi (295) (634)  (127) 44.45 (238) 37.19  -7.26  (69) 22.53 (206) 32.23  9.7 

Liaoning (320) (603)  (118) 38.04 (195) 32.8  -5.24  (83) 25.97 (258) 42.45  16.48 

Henan (219) (444)  (72) 34.26 (138) 31.42  -2.84  (65) 29.62 (196) 43.8  14.18 

Jilin (179) (277)  (77) 47.58 (102) 37.41  -10.17  (44) 22.66 (94) 34.78  12.12 

Note. RF was adjusted with age by 5-year intervals; N: The number of cases; SCC: squamous cell carcinoma; 
ADC: adenocarcinoma. 
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from 43% in 1998 to 47% in 2007 in Beijing[28]. Cancer 
registration data showed that the incidence of SCC 
decreased from 61% in 1991-1995 to 48% in 
2001-2005 whereas that of ADC increased from 35% 
in 1991-1995 to 40% in 2001-2005 in Dalian, Liaoning 
Province, China[29]. The incidence of adenocarcinoma 
increased rapidly in 2011-2012, particularly in those 
born after 1960. 

There are 3 limitations to this study. First, the 
study was carried out based on hospital in-patient 
records but not based on populations. Second,   
the study lacked detailed information on   
cigarette smoking history, type of smoked  
cigarettes, exposure to second hand smoke or other 
lung cancer risk factors. Third, the increase in RF of 
ADC was accompanied by decrease in the other 
category.  

The histological epidemiologic features of lung 
cancer in China, particularly in the general 
population and in the population with a high 
exposure to smoking or environmental carcinogens, 
should be further investigated. The relationship 
between exposure to smoking and the development 
of specific histological lung cancers still needs to be 
further studied. 

Lung cancer is the leading cause of death in 
urban and rural areas of China. The age-standardized 
death rate of lung cancer patients has increased in 
China. At present, smoking prevalence is 53% in 
Chinese men, highlighting that it is necessary     
to strengthen tobacco control policies and 
measures[7-8,45-46]. The findings in this study raise the 
close concern that ‘light’ and ‘low-tar’ cigarettes may 
increase the incidence of adenocarcinoma in the 
lung. The marketing and promotion of light and 
low-tar cigarettes hided the danger of these 
cigarettes both for Chinese public health 
professionals and for cigarette consumers. Those are 
more likely to mislead Chinese cigarette consumers 
to continue smoking rather than quit.  

In conclusion, the incidence of adenocarcinoma 
is higher than that of squamous cell carcinoma of the 
lung in Chinese men, suggesting that the risk factors 
for lung cancer in Chinese men need to be further 
studied. Strategies to prevent smoking and 
encourage smoking cessation must be implemented 
urgently. 
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